The discovery of pharmacological relevant benzodiazepine (BDZ) receptors in the central nervous system prompted a search for the endogenous substance for these receptors. Recently, Braestrup et al. (1) reported the isolation of ethyl Q-carboline-3-carboxylate (Q-CCE) from urine and brain. This substance has a high affinity for brain BDZ receptors which is comparable to that of potent BDZ. Although it was initially expected to have antianxiety activity because of its high potency to displace (3H)flunitrazepam bind ing, recent pharmacological and electro physiological studies have demonstrated that (3-CCE acts as an BDZ's antagonist rather than an agonist, and its potency is much weaker in vivo than in vitro to antagonize the diazepam-induced effects (2, 3) . These findings prompted us to investigate the effects of 3-CCE and the /3-carbolines on the crossed extensor reflex (CER) response, which is very sensitive to BDZ drugs and GABAergic drugs (4, 5) .
We found that (3-CCE dose-dependently enhances the CER response in very small doses ranging from 10 to 40 ,ug/kg. Though 8-carbolines (a-CCE, harmane, norharmane) antagonize the diazepam-induced inhibition at the doses expected from the in vitro binding studies, 13-CCE is unable to antagonize the inhibitory effect of chlor promazine on the CER response.
Male Wistar strain rats (Shizuoka Laboratory Center) weighing 300-350 g were anesthetized with a-chloralose (80 mg/kg, i.p.). The left external jugular vein was cannulated for drug injection. A CER response in the left femoral quadriceps muscle was evoked by stimulating the right sciatic nerve with a rectangular pulse of 0.3-0.4 mA, 0.1 msec duration and 0.1 Hz. The isometric contraction of the muscle was measured by attaching its pattellar tendon to a force-displacement transducer. Signals from the transducer were amplified on a CRT oscilloscope and recorded with an ink writing recorder. Drugs used were diazepam, ,3-CCE, chlorpromazine hydrochloride (syn thesized in our laboratory), harmane hydro chloride, norharmane hydrochloride (Sigma) and a-chloralose (Wako Pure Chem. Ind.). Diazepam and 8-CCE were dissolved in the same vehicle described previously (4) . Other drugs were dissolved in physiological saline. All drugs were administered through the external jugular vein at a volume of 1 ml/kg except a-chloralose which was administered i ntraperitoneal ly.
As shown in Fig. 1 , (3-CCE produced dose related enhancement of the CER response in very small doses ranging from 10 to 40 itg/kg. This facilitatory effect appeared immediately after injection and disappeared within 10 to 15 min. The short-lived action might be due to its rapid inactivation in the in vivo state as described by Cowen et al. (6) and Fujimoto et al. (7) . Much higher doses of (3-CCE were required to elicit pharmacological The drug was administered intravenously at the point indicated by the arrow. effects in other experimental models: 3.2 to 32 mg/kg i.v. for antagonizing the anti pentylenetetrazol effect of diazepam and for lowering the convulsive dose of pentyl enetetrazol in mice (2), 100 mg/kg, i.p. for reducing the anticonvulsive effect of diazepam in mice (3) and 5 mg/kg, i.v. for affecting bicuculline-induced seizure and sedation after flurazepam in rats (6) . The small doses of (3-CCE used in the present study were comparable to those of diazepam which were inhibitory on the CER response (4). The reflex response was depressed to about 50% of the predrug level after a 10 ag/kg dose of diazepam ( Fig. 2A) . This effect was clearly antagonized by subsequent administration of a 10 ug/kg dose of (3-CCE (Fig. 2B) .
Also, other (3-carbolines with relatively potent affinities to BDZ receptors such as harmane and norharmane (8, 9) could antagonize the diazepam-induced inhibition at doses of 6 to 10 mg/kg (data not shown). The relative potencies of harmane and norharmane to (3-CCE for antagonizing the effect of diazepam in the CER experiment were closely correlated with their relative potencies in binding studies (8). On the other hand, the CER response was found to be depressed by other central nervous system depressants such as chlorpromazine, me phenesin or phenobarbital (10). In order to confirm the selective activity of 8-CCE, we tested here the influences of 8-CCE on chlorpromazine-induced inhibition. However, the same dose of 8-CCE failed to antagonize the inhibition induced by chlorpromazine on the CER response (Fig. 2C ). This investigation demonstrated that 8 CCE has an effect contrary to that of BDZ drugs on the CER response in very small 
